Delay of occurrence of reperfusion-induced ventricular fibrillation in the isolated rat heart with superoxide dismutase.
The effects of superoxide dismutase (SOD) on reperfusion-induced ventricular fibrillation (R-VF) were determined in isolated, perfused rat hearts with reperfusion after durations of regional myocardial ischemia ranging from 5 to 37.5 min. SOD (100 U/ml) was perfused during both ischemia and reperfusion periods. Regional myocardial ischemia was produced by acute occlusion of the left anterior descending coronary artery (LAD). Reperfusion after a brief period of ischemia (8 min) resulted in R-VF in 33% of SOD-perfused hearts as compared with 100% of control hearts that exhibited this arrhythmia (p less than 0.05). The incidence of R-VF was not affected by SOD with intermediate duration of ischemia of 10, 15, and 22.5 min. Reperfusion after a relatively long 30-min period of ischemia did not result in R-VF in control hearts, but 87% of SOD-treated hearts still exhibited this arrhythmia (p less than 0.05). No hearts exhibited R-VF with reperfusion after 37.5 min of ischemia. Thus, SOD shifted the occurrence of R-VF to longer durations of ischemia without affecting the peak incidence of this arrhythmia. In contrast to effects of SOD on incidence of R-VF, SOD had no effect on onset times of this arrhythmia. Nor did SOD affect reperfusion-induced ventricular tachycardia (VT), heart rate (HR), or coronary flow. These results suggest that SOD may have delayed onset of electrophysiologic derangements that were specifically responsible for R-VF. SOD may be classified as a modulator of R-VF.